Ammonia oxidizing prokaryotes play key role in the first and rate-limiting step of nitrification.
ammonia oxidization in natural and engineered systems. Some environmental factors, such as salinity, ammonium, pH and sulfide, are reported as the factor shaping abundance of AOA and AOB. Because of the nature of high complexity of environmental and operational factors, it is difficult to determine and quantify what factors are responsible for and how do they affect the competition between AOA and AOB in natural and engineered systems. Fortunately, the quantitative analysis of archaeal and bacterial amo subunit A (<I>amoA</I>) messenger RNA (mRNA) expressions under different environmental conditions allow us to understand better the issues described above. In the present study, we operated laboratory scale bioreactors to investigate the influence of salinity and ammonium levels on <I>amoA</I> mRNA expression of AOA and AOB. Two aerobic mini-continuous stirred-tank reactors (mini-CSTRs), with 1 L working volume, were operated to investigate influence of salinity and ammonium level. Those mini-CSTRs were operated with nitrifying seeding sludge obtained from one municipal wastewater treatment plant (WWTP) dominated with AOB and one 5-L laboratory-scale CSTR dominated with AOA. To investigate the influence of salinity level, two mini-CSTRs were operated with high (1.7 %) or low (0.2 %) salinity condition. To investigate that of ammonium level, two mini-CSTRs were operated with high (10 mgN/L/day) or low (2 mgN/L/day) ammonium loading. The sludge samples for RNA extraction were collected at 0, 6, 24 and 48 hours. Ammonium concentration was monitored in each sampling period, to confirm ammonia oxidizing activity. Archaeal and bacterial <I>amoA</I> mRNA levels were quantified using real-time reverse transcription polymerase chain reaction. The results indicated that ammonia oxidation activity was slightly inhibited under the high salinity condition. High salinity condition suppressed <I>amoA</I> mRNA expressions of both AOA and AOB. Under high and low salinity conditions, AOB <I>amoA</I> mRNA levels were stable and gradually increased respectively, while AOA <I>amoA</I> mRNA levels under those conditions were decreased and stable, respectively. When mini-CSTR was operated with high and low ammonium loading conditions, AOB <I>amoA</I> mRNA level was increased under both ammonium loadings, while AOA <I>amoA</I> mRNA level was stable.
